G. T. STEWART From Queen Mary's Hospital for Children, Carshalton
The deposition of fibrin in the meninges and ventricles of the central nervous system is a natural accompaniment of any form of infection in the cerebrospinal cavities. It occurs most strikingly in severe pyogenic infections such as pneumococcal meningitis, but in these infections nowadays prompt chemotherapy usually ensures the rapid resolution of the infection together with reabsorption of the fibrin, often within a few days of the onset of the disease. In certain infections, however, fibrin is less rapidly deposited and, although sometimes localized, is slow to absorb (Fig. 1 (Table II) but the series was too small to permit close comparison of the two activators. Our purpose at this stage was to explore the possibilities of fibrinolytic therapy in general terms rather than to compare these substances. Follow-up of these 13 cases which have been treated during the past three years shows that four are now alive. One of these four children is very well indeed and when you consider her original state, with a large meningomyelocele, incipient hydrocephalus, and pyocyanea meningitis, her present development physically and intellectually is highly satisfactory (Fig. 6) . One of the others is also very well, though in this child the original lesion Fibrinolytic therapy in meningitis and ventriculitis (meningococcal meningitis) was uncomplicated except by the subarachnoid block which was rapidly alleviated. Another patient, also with subarachnoid block, made a reasonably good recovery but the protein level in the cerebrospinal fluid is still high and prognosis must be guarded. The fourth child has a moderate degree of hydrocephalus. The best results undoubtedly occurred in those children who received activator at the earliest possible stage, sometimes with the first dose of antibiotic.
Four of the children died from other causes, such as bronchopneumonia, and the final effects of treatment are difficult to assess. The remaining five died rapidly of acute hydrocephalus and in these the treatment failed.
In the assessment of these results it should be remembered that in all except two of the children there were major congenital abnormalities in the central nervous system. Even if meningitis had not occurred, prognosis would have been poor for this reason alone. Viewed in this way, the results are in some respects encouraging. It may therefore be justifiable to conclude from this investigation that plasminogen is present in the cerebrospinal fluid in inflammatory states and can be activated by streptokinase and urokinase to form plasmin. The new and purified preparations of streptokinase and urokinase are well tolerated in the central nervous system. Given locally in the manner described, these activators may promote lysis of fresh fibrin and given early in severe infections, they may also prevent deposition of fibrin.
DR. JAMES commented on the thromboplastic activity of the cerebrospinal fluid. He pointed out that thromboplastin for estimating the ordinary prothrombin time was obtained from human brain. For this reason he felt that trauma to the brain with a catheter or needle would be a very good source of thromboplastic material and hence of fibrin clot. This might be the explanation of fibrin formation in the subarachnoid space in some of these patients. PROFESSOR GILLINGHAM in summing up said that during the past 15 years he had been profoundly impressed by the fact that there are reactors and non-reactors. He felt that further study must be more detailed and should involve team work between the surgeon, biochemist, and pharmacologist. He thought that it would be important to determine the nature of the deposits which form at the end of the tubes of various shunts used in the treatment of hydrocephalus and of the impervious membrane which sometimes lines the serous cavities following the various shunts of cerebrospinal fluid. Although it cannot obviously be proved that protein plays a part in the production of fibrinous clots within the tubes or in the formation of the impervious membranes in the serous cavities which follow the various shunt procedures, it might be that there is an excess of a certain protein, such as fibrinogen. A few years ago, using electrophoretic methods, excessive fibrinogen had been found in the cerebrospinal fluid of some infants with communicating hydrocephalus.
